An iron-dependent bacterial phospholipase D reminiscent of purple acid phosphatases.
Recombinant phospholipase D (PLD) from Streptomyces chromofuscus (scPLD) has been characterized using colorimetric assays, spectroscopic investigations, and site-directed mutagenesis. scPLD, which shows phosphodiesterase activity toward a wide variety of phospholipids and phosphatase activity toward p-nitrophenyl phosphate, exhibits a visible absorption band with lambda(max) at 570 nm. Metal ion analysis performed by inductively coupled plasma mass spectroscopy shows the presence of approximately 1 equivalent of iron, 0.27 equivalent of manganese, and 0.1 equivalent of zinc per mole of protein as isolated. The metal ion content coupled with the visible absorption feature is compatible with the presence of Fe(3+)-tyrosinate coordination. When scPLD was dialyzed against solutions containing Mn(2+), Zn(2+) or EDTA, the Fe(3+) content was reduced to variable extents, and the residual specific activity correlated well with the residual iron content. Sequence homology with metal ion binding motifs in known alkaline phosphatases and purple acid phosphatase from red kidney bean shows that most of the residues involved in metal ion coordination are conserved among all the sequences considered. Mutation of some of these conserved residues (C123A, D151A, Y154F, and H391A) produced enzymes lacking iron with dramatically reduced PLD activity but little change in secondary structure or ability to bind to small unilamellar vesicles of phosphatidylcholine (with Ba(2+)) or phosphatidic acid. We suggest that scPLD is a member of a family of phosphodiesterase/phosphatases with structural and mechanistic similarity to iron-dependent purple acid phosphatases.